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Abstract: Being practiced by 2 billion human beings on earth, entomophagy 
(insects’ human consumption) allows us to go beyond our comfort zone by 
exploring our own barriers. Westerners are not yet used to eating edible insects 
(unlike Asians and Africans), but they hear about them more and more often. 
Indeed, many people are seduced by the environmental and nutritional qualities of 
edible insects, but have a psychological difficulty in taking the step to eating them. 
However, their taste is similar to foods already appreciated such as walnuts, 
almonds and shrimps. Eating insects provides nutritional, economic and ecological 
advantages all around the world but arouses many obstacles in western countries. 
The objective of this article is to explore the notion of edibility of insects. 
  





The production of this cricket flour follows a strict manufacturing 
process. The insects are washed, dried and then placed in an airtight freezer 
bag to be decently killed. After that, each insect is washed again and then 
dried. Finally, they are grounded until they have the consistency of wheat 
germ (Osimani et al., 2018). This cricket flour is 100% natural and certified 
without preservatives. Also, for people who are put off by the sight of 
insects, it is a way to eat insects without realizing it and to access a healthy, 
sustainable and nutrient-rich diet. Nutritional value: protein:67%, fat :18%, 
calcium: 0.4%, fiber:1.7%, carbohydrates: 7.6%, other bioactive compounds 
5.3% (David-Birman et al., 2018). 
 A nutritional gold mine, the insect will provide us with 25 times 
more protein than beef meat. This cricket flour is a natural superfood. It is 
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very rich in quality proteins, very low in carbohydrates, contains 
unsaturated fatty acids and a lot of fiber. Moreover, its large number of 
vitamins and minerals yields it many properties (antioxidant, anti-fatigue, 
etc.). 
 
Edibility of insects 
 
Entomophagy (eating insects) is still a widespread practice in Africa, 
Asia and South Africa, although it is declining due to a westernization of 
diets (Pambo, 2018). In westernized countries, it has been gradually 
abandoned in favor of cattle breeding mainly for profitability reasons. 
Today, the question of its rehabilitation is on the move. Insects are a 
sustainable alternative to animal proteins in the face of the scarcity of 
natural resources, environmental pressures, growing increase in world 
population and demand for protein (Pambo et al., 2018).  
A report of Food and Agricultural Organization of the United 
Nations (FAO) published in 2013 on entomophagy points out that despite all 
of these benefits, consumer acceptance remains the main barrier to the 
adoption of insects as a source of human food. In France, some practices are 
emerging but consumption remains marginal and experimental. Consumers 
identified as the most inclined to use them appears to be young people 
(Hartmann & Siegrist, 2016). Insects are most often offered as an aperitif or 
incorporated into sweet products, and sometimes consumed in dedicated 
places. Most often, they are associated with known taste markers (chocolate, 
curry, garlic etc.).  
These practices testify to a progressive evolution of the acceptance 
of insects as food, but the motivations of consumers remain curiosity, 
challenge or transgression for the moment. For the majority of consumers, 
insects are considered culturally inedible (Alemu et al., 2017) carriers of 
fears, aversion, disgust, and associated with primitive behaviours. The 
renewed interest of entomologists in insects as a food source is very recent. 
Few studies payed attention to the perceptions, psychological barriers and 
marketing dimensions of this consumption while researchers in "hard" 
sciences agreed on the fact that the humanities and social sciences must 
seize the subject to better understand the motivations and obstacles to 







The three grounds for refusal of maintenance 
 
The first reason for food refusal is danger, since any new food 
introduced into a culture generally induces feelings of fear and rejection 
called neophobia. The danger is linked to the fear of the consequences of 
ingestion (toxic effects, diseases, allergic reactions) (Hartmann et al., 2015). 
Vincent Holt referred to this neophobia as early as 1885, in his work entitled 
“Why not eat insects? ". In reality, only a few species such as wasps, 
scorpions, and some spiders are dangerous to humans. Nevertheless, they 
were enough to create fears and phobias towards all the insects in the 
collective imagination. According to da Rosa Machado & Thys, 2019 , the 
human being would be “biologically programmed” to fear this type of 
animal, this fear acting as an adaptation mechanism. The causes of the 
perception of the danger aroused by the consumption of insects could be 
explained by two reasons: the knowledge of their origin and their habitat, 
and the anticipation of negative post-ingestive consequences.  
The second reason for food refusal is aversion. It corresponds to the 
rejection of certain foods because of their negative sensory properties such 
as salsify, Brussels sprouts, cod liver oil. These foods are acceptable, but 
some people do not appreciate their organoleptic properties. Overall, 
regardless of the level of neophobia and hedonic reasons, consumers are 
willing to adopt a new food product for the nutritional value a quality that it 
provides, therefore improving their quality of life and safety, for the taste 
and the sensory pleasure provided (Hirsch, 2018). However, Haidt et al., 
1994 have shown that with respect to a new food, people experience an 
aversion even before having tasted it. For insects, one might think that 
consumers' aversion would thus be linked to the lack of familiarity with 
their organoleptic properties.  
Disgust, the third reason, is one of the six primary emotions defined 
by Damasio (1995). It is a specific reaction to excreta and other products of 
the human and animal body, odd animals, rotten food. It is the strongest 
reaction one can have towards food (Haidt et al., 1994). It points out that 
ingestion can produce unpleasant or even dangerous physical or 
psychological consequences and that, therefore, according to the theory of 
somatic markers of Damasio (1995), the product should be avoided or 
rejected.  
Unlike danger, which corresponds to a potential attack on the body, 
disgust constitutes a potential attack on the self, on the soul. It corresponds 
to the repulsion felt at the idea of incorporation of the substance 
(representations) and is explained by the fear of being contaminated by it 
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(contamination) (Fallon et al., 1984). Thus, disgusting substances are 
rejected above all for ideal reasons, due to their nature or their origin. The 
neophobia of Westerners towards insects is deeply linked to this disgust.  
According to Gallen, 2005, reactions of disgust towards unfamiliar 
foods derived from animals are linked to their aversive textural properties, 
as well as to the status (living being) or representation of the animal. It is the 
animal itself that constitutes a repellant factor in the sense that materials of 
animal origin (insects, larvae, muscle tissue of mammals, flesh of reptiles 
and invertebrates) remind man that he was frugivorous before being 
carnivorous. For Rozin and his colleagues, this animality refers to the 
properties that we share with animals, including eating, excreting, having 
warm blood, and dying. The insects are reminiscences of our animality and 
in this, generators of disgust (Gallen, 2005). 
 
The concept of edibility 
 
Aversion can be distinguished from disgust and danger through the 
notion of edibility. Indeed, disgusting substances (i.e. which arouse disgust) 
or dangerous cannot be considered inside the body while what has bad taste 
(i.e. what arouses aversion) remains edible if we manage to free from its 
organoleptic properties (Pauter et al., 2018). Thus, disgust and danger 
would explain that, except in desperate circumstances of famine, insects are 
categorized as inedible for humans. Corbeau and Poulain (2002) distinguish 
the inedible from the edible on an axis that goes from the toxic and delicious 
festive. Insects fall under the sub-category "not edible in my culture", that is 
to say products not considered as food but carriers of nutrients and 
considered edible in other crops or in case of necessity. Eaters use this 
eating pattern on a daily basis without being aware of it (Falguera et al., 
2012). It allows them to give meaning to what they eat, to affirm and 
strengthen the uniqueness of their identity compared to other cultures.  
Indeed, since birth, the food we eat is the basis of our psychological 
attachment, our identity, our social place. By crossing the barriers of the 
self, food plays an important symbolic role. So, to eat insects is to become 
contaminated, sub-human and become someone else. Therefore, insect 
eaters are considered primitive, barbaric or desperate (Defoliart, 1992). So, 
only a very small minority of animal species are considered edible by 
Western meat-consuming societies and these foods are often prepared in 
such a way as to mask their origin. The major stake in promoting the 
consumption of insects is then to familiarize consumers with insects to 
reduce aversions linked to their taste on the one hand and to modify mental 
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representations to move insects into the “culturally edible” category in order 
to reduce the perceived danger and disgust on the other hand (Aurier, 1991). 
 
Chemical composition and medicinal use 
 
Cricket powder, also called cricket flour, is made from grilled and 
finely ground crickets (insects). Pure cricket powder has a light and pleasant 
nutty taste. Cricket powder is full of chitin (pronounced kitine), a powerful 
prebiotic fiber that makes up the exoskeleton of arthropods like insects and 
crustaceans.  It has been discovered that cricket powder chitin gives a strong 
probiotic growth, therefore a stronger immune system, more energy and 
great health (Defoliart, 1999). 
            More than a quarter of the world's population regularly consumes 
protein from insects. Cricket flour is very fine and rich in protein. Cricket 
powder contain up to 60-70% proteins meantime, pork and chicken have 4 
times less protein than cricket powder for the same weight of material 
(Bukkens, 1997). This content varies greatly depending on the insect species 
and their diet, but certain insects (locusts, crickets, grasshoppers, 
mealworms, silkworms, termites in particular) hold the comparison with 
beef, crustaceans and fish (Bukkens, 1997). The super food contains 
essential amino acids like leucine, isoleucine, valine, methionine, 
tryptophan. It is also a source of iron, fiber, minerals, omega-3 and omega-6 
polyunsaturated fats, and B-12 vitamins. 
 Studies have shown that in irritable bowel disease chitin has turned 
up to be very useful because its capacity to reduce the systemic 
inflammation. Lack of iron resources in the organism has as a consequence 
a very small amount of hemoglobin (responsable for the transport of the 
oxygen in the blood) and can cause unexplained fatigue; chitin, with its 
abundance of iron, helps in this way too by reducing the fatigue.  
Beef jerky has less iron than cricket powder. oxygen in the blood 
(Hirsch, 2018). Containing up to 50 percent more vitamin B12 than chicken  
and 7 percent more than salmon, cricket powder is also high in fiber, and is 
a good source of iron and calcium (David-Birman et al., 2018), as well as in 
lipids and amino acids (46-96% of the nutritional profile). They represent 
both a healthy alternative for the populations of developed countries and a 
solution against hunger for the undernourished populations.  
From an environmental and economic point of view, insects also have 
advantages since they represent a low consumption of greenhouse gases and 
ammonia, participate in pollination and fertilization of soils and consume 
fewer plants (2 kg of cereals to produce 1 kg of insects against 8 kg of 
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cereals for 1 kg of meat). They require much less water and land than meat 
or plants, and are even able to use the waste for food (Pauter et al., 2018). 
 
Usage and applications in food processing 
 
Due to the high quality and digestibility of proteins and the content 
of essential amino acids, the replacement of wheat flour with cricket powder 
has changed the nutritional value of the products (Pauter et al., 2018). 
Enriching bakery products with protein results not only in lowering the 
carbohydrate content of a product, but also increases the overall protein 
intake in a person's diet. Especially gluten-free products are often enriched 
with protein. 
It should be emphasized that it is cheap and easy to produce and is 
considered a good source of dietary protein. When mixed in a recipe, cricket 
flour gives a nutty flavour to the resulting product, and gives it a protein 
boost (approximately 62 g per 100 g of product) (da Rosa Machado & Thys, 
2019). 
The elimination of gluten in bakery products is a technological 
challenge, as the absence of gluten generates bread with a poor ability to 
retain gas during fermentation, which can be minimized with the use of 
gluten-free proteins in combination with hydrocolloids and / or enzymes. As 
an ingredient, cricket flour is very versatile, because the resulting powder 
has no resemblance to its source, it can be added in different food recipes 
such as soups or smoothies and help us provide a product with a high 
protein content. We can use this type of ingredient and enrich normal bread, 
of muffins or all kind of baked goods by mixing it with regular flour.  
Cricket flour has adequate microbiological capacity and 
characteristics for human consumption and can lead in obtaining great 
gluten free recipes. When making bread with cricket flour, it is 
recommended to replace up to a quarter of the amount of flour originally in 
the recipe (Osimani et al., 2018). 
Locust Pizza: Substitute a quarter to a third of the flour in your pizza 
dough recipe for a high protein pizza with an added crunch factor. 
Banana Locust Bread: Banana bread pairs well with nut flavours; 
replace some of the flour in a banana bread recipe to give it complexity and 
also a protein boost.  
Criquet Pancakes: Use locust powder to turn your regular breakfast 
pancakes into superfoods. 
Nevertheless, interest in insects as food in the Western world is 
starting to increase. As evidenced by the growing number of cookbooks 
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dedicated to insects. In France, one company breeds and sells insects for 
human consumption (Micronutris), others sell imported insects (M&B 
Taste, edible insects, Jemini's, Europe entomophagy). Products are marketed 
on the internet (mangeons-des-insectes.com from Miconutris, insects 
edibles.com), or directly (Jimini's), offered in restaurants (l'Aphrodite in 
Nice) and recently in mass distribution (under the brand Cricket by M&B 
Taste at Auchan Pérols near Montpellier; Micronutris for Carrefour Labège) 
(Barrena & Sánchez, 2013).  
This consumption is nonetheless part of a niche market and remains 
experiential for the moment. The continuous search of a heathier food 
products may respond, therefore the impact of the consumers on the 
environment may get lower (Angyal, 1941). The development of this market 
towards industrial production and mass consumption also requires the prior 
harmonization of the legal status of insects. If Belgium has authorized the 
production and exchange of ten species for human consumption since 2013, 
this is not yet the case in France. Their consumption should fall under the 
Novel Food 258/97 legislation of the European Union as food not consumed 
to a significant level before May 1997 in Europe. Such recognition is 
necessary to pave the official way for industrial production and mass 
consumption (Barrena & Sánchez, 2013). However, there is still a long way 
to go before their acceptance. Identifying the processes involved in order to 




Despite their nutritional properties and new market trends, the fear 
and disgust of insects arouse aversion and create barriers among the 
industrialized population. The  research had as first goal to present the 
benefits of using cricket powder in food products, the enrichment that it 
brings to their chemical composition, and furthermore, to explore the notion 
of entomophagy.  
Representations and attitudes towards insects affect our responses 
and preferences. Therefore, in a context of scarcity of food resources by 
2050, it is up to social science researchers to help transform them. The 
challenge is to shift, in terms of representations, insects from the “culturally 
inedible” category to the “culturally edible” category. Insects are considered 
a normal source of food for nearly two billion people around the world, or 
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